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DETAILED ACTION 
Claim Rejections - 35 USC§102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claim 8, 13, 14, 17, and 19 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Tanakaetal (US 5,879,811). 

Tanaka et al discloses a method of forming a thin film comprising an oxide single crystal 
having a quartz crystal structure, this reads on applicant's epitaxial fihn, (col 2, hi 10-62) on a 
single crystal substrate of an oxide, such as quartz, sapphire (col 5, hi 10-20) or a silicon single 
crystal substrate (Examples 6-7). Tanaka et al also discloses a vapor phase deposition for 
producing an silicon dioxide thin film having a quartz crystal structure at atmospheric pressure 
using metal alkoxides, such as, Si(OCH3)4, Si(OCH3)4 or Si(OC3H7)4 (col 7, In 1-65), where 
these metal alkoxides read on applicant's tetramethoxysilane, tetraethoxysilane and 
tetrapropoxysilane, respectively. Tanaka et al also discloses the raw material gas must be mixed 
with oxidizing gas, such as oxygen, this reads on apphcant's reacting the source of silicon with 
oxygen to deposit a quartz film on the substrate. 

Referring to claim 13, Tanaka et al discloses depositing quartz. 

Referring to claim 14, Tanaka et al discloses a sapphire substrate (col 5, hi 1-20). 
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Referring to claim 17, Tanaka et al discloses a X ray diffraction profile exhibiting a 
diffraction peat at 26=50.6° in Fig 1, Fig 4 and Fig 5 for quartz. 

Referring to claim 19, Tanaka et al discloses using an inert gas to dilute the mixed gas, 
this reads on applicant's inert carrier gas. 

Claim Rejections - 35 USC §103 
3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This appUcation currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 



4. Claims 12, 15, 16 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanaka et al (US 5,879,811). 
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Tanaka et al discloses all of the limitations of claims 12, 15,16 and 20 as discussed 
previously, except Tanaka et al does not teach the claimed deposition rate, temperature of 
silicon, the deposition temperature and partial pressure. 

Deposition rate is a result effective variable that can be controlled with source gas flow 
rate, temperature, and pressure. Temperature and partial pressure is a well known result effective 
variable. Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
of the invention to modify Tanaka et al to obtain the claimed deposition rate, the claimed 
temperatures, and claimed partial pressure by conducting routine experimentation of a result 
effective variable (MPEP 2144.05). 

5. Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka et al (US 
5,879,81 1) as appUed to claim 8 above, and further in view of Yamazaki et al (US 
2005/01589041 Al). 

Tanaka et al discloses all of the limitations of claim 9, as discussed previously, except 
using a catalyst. 

In a method of depositing silicon oxide, note entire reference, Yamazaki et al teaches a 
siHcon oxide film is formed using low pressure CVD, and adding hydrogen chloride, this reads 
on applicant's catalyst, note claim 10, to the mixed raw material gas ([0030]). It would have been 
obvious to a person of ordinary skill in the art at the time of the invention to modify Tanaka et al 
by adding hydrogen chloride to the atmosphere as taught by Yamazaki et al to prevent natrium 
contamination ([0031]). 
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6. Claims 1 1 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka et 
al (US 5,879,81 1), as applied to claim 8 above, and further in view of Okano et al (JP 08- 

1 10425), an English abstract is provided in the IDS filed 12/5/03, or in view of Tokunaga et al 
(JP 05-215929), an Enghsh abstract is provided in the IDS filed 12/5/03. 

Tanaka et al teaches all of the limitations of claim 1 1, as discussed previously, except 
Tanaka et al does not teach a buffer layer. 

In a method of forming a optical wave guide, Okano et al teaches a buffer layer 21 is 
formed on the surface of a Si substrate and a quartz glass film composed of the same 
composition as the buffer layer is fiirther form on the quartz fihn (abstract). It would have been 
obvious to a person of ordinary skill in the art at the time of the invention to modify Tanaka et al 
with Okano et al's quartz buffer because warpage is reduced. 

In a method of forming a glass waveguide, Tokimaga et al teaches a buffer layer 2 of 
quartz is formed on a substrate and a pure quartz fihn 3 is formed on the buffer layer (abstract). It 
would have been obvious to a person of ordinary skill in the art at the time of the invention to 
modify Tanaka et al with Tokunaga et al's buffer layer of quartz to form a glass waveguide with 
a small transmission loss. 

7. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka et al (US 
5,879,81 1) in view of Okano et al (JP 08-1 10425), an English abstract is provided in the IDS 
filed 12/5/03, or in view of Tokunaga et al (JP 05-215929), an Enghsh abstract is provided in the 
IDS filed 12/5/03, as appHed to claims 1 1 and 21 above, and further in view of Ohtani et al (US 
5,904,770). 
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The combination of Tanaka et al and Okano et al or the combination of Tanaka et al and 
Tokunaga et al teaches all of the limitations of claim 22, as discussed previously, except 
annealing the film. 

In a method of forming a silicon oxide film, note entire reference, Ohtani et al teaches 
annealing a silicon oxide film, formed by CVD using TEOS and ozone, in oxygen or ozone in a 
temperature range firom 400-600°C for a duration of 30-60 minutes (col 8, In 1-65). It would 
have been obvious to a person of ordinary skill in the art at the time of the invention to modify 
the combination of Tanaka et al and Okano et al or the combination of Tanaka et al and 
Tokunaga et al by annealing the film, as taught by Ohtani et al, to improve fihn quality. 

Allowable Subject Matter 

8. Claim 18 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

9. The following is a statement of reasons for the indication of allowable subject matter: The 
closest prior art, Tanaka et al (US 5,879,81 1) teaches forming a quartz film using TEOS and 
oxygen gases in a normal pressure CVD process. Tanaka et al does not teach or suggest using a 
GaN or ZnO buffer layer. The use of a buffer layer with a lattice constant unlike quartz would 
not have been obvious to person of ordinary skill in the art at the time of the invention. 



Conclusion 
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10. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Abe (US 5,146,082) teaches forming quartz using a plasma CVD and tetraethoxysilane, 
tetramethoxysilane, oxygen, ozone or carbon dioxide as material gases (col 21, In 1-25). 

1 1 . Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Matthew J. Song whose telephone number is 571-272-1468. The examiner 
can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on 571-272-1 166. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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